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■JTFft 4f4l W 4' f441 #4 4# 4 R# 4fa (rt 44) 4 
r=ichRHd 4t4 r4 RflFRT rr 'wh' Rier rtrt rti 4441 4' f4 rT^trt 4 
‘^4’ R> did 4 Rldl RRTI 

RT fR #4 4 *r 4’ RT d-d 4 44 RR 3ddiK RRT dTRT? 

RJTR 4 <dldl RR 41 old 4 RTT 4" RR Sddl RRT RT 1% dis9 #c) 
4lRT 4 r4 45 4r 44 't'l Rif RTC fR RpRT RR RRT Midi 41 glrd-dd 
1RRT RTI RRT 41 dd RR %TT #RJ 3TRRR 41 4f ■Hdidl 4 f4R RRT Midi 41 

gP^d 4? fR# r4? 

4, 4#l RR dis9 d-SI d-Kdi R TRT poll RT ■Hdnil RTI g<jd 

'dHld 4 <rlld Sddl 'Jlldd 4 fRT "g4 RHR 4' 4 41 d d<2ld RT 4f d-sl 
fRTsI# 411 

1650 4 rtr 4 ft ^iPhchT 4 ■gt rr4 4 rrt4 4 #41 4141 
RR d-SI d-Hdi d’teldl 3# vSddil 3T^idd ^■(d PdiHI I RRR 4 TFT ddi-sT RR 
‘444 RTdT RTRT RTI 'RPR’ RTRRRT rtf# 4 RFR ‘4f4RT’ 4 3RRT t - 
44 d’Hdil RRRTR eld I 'I' * djel ’ 4 RHI RHR 4 #4 t4tT 3RTRT 4* Rid 
4 RFR 44 4 fRTRR fl 

rpr 4 4 <<ad rt #4-#4 4# r 4 R<2i4 44 41 rtr rttri 
rt4t 4 41 14ttt 41 ■Hi i +idK rt R<a4 44 4RT d-ni 4 f4n rtst hmi 

5RRRR RTI 

Sdldl Pdd, 3TRT1T d,d5 4 3Tf4Rl RRT rfddld Phd, RTcT 4l 3-d 

d,oh Rig #1 d41 # IdHpld #4 RT P+>3 IdiRI RTdT RT pJidlR f4 d<2ld 
RRR 41 3 tr 41 f4rf4 4 led del I fR rrir r4 rrH r 4 RifRRRBTR 
■gRTFTT RlcTT RTI ^RTRl 4 RTSsFRRJRR RR RRRR dRTT 4 ‘#4 4141 RR 
4 rt hmi 1 rjir 4 #4-#4 41rt rr rrrt rrt - urtrr Irr^rI' rri 
s4l RRd 4 RJRRTRl RTfRRRRRR ‘fRR^RRR’ 4 did 4 Rid RRI 
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FTFFFTFitF FiTFit w ?ti FRff ff fttf ff^t Ftf 
FT I =h'l'c| f $c|| Ft ssli-ssli ojcTFk efft 3^R 3'lchl THclS Ft fFFiFt dtl 
sldl I FF Pi "Hi F tt 'foil Ff FT -cil^ 

^*FFTt FFT 3TTFt afn 3^ 3TFT liFTF #RW# tPrff F Fit FFT 
FKFi FTsTT FTTFT ?lt fTT FfF TTFFt SJFeff eft FTFt fFi oft fi,<3ll^ eft Flft 

tiftl 

l-TlPP^ t* 3TFtF TO d^H^oh ##* Fit %Fft FT FilF t* FFt 
*tl eft ^ ^iPHch Ftf «tl F7TF FiF FS-%51 «tl FFFit #tt TTt FT^JF 
Fit T[FiTF 3lk oft 3TFF FTFT F FTFF-tfFT FT TTFTF ^1 

ddFil FTT M,oh TfW FT S^T oft STT Pi"H «HM FiTI d'ti't -H l<=l 
TFt Tt fit'll ®|el'J<rl FTFt Fil'd Ft esli dc t,s Tjtl fi+>< FIT ^ fsRTT 
fFTTTt dTohl Has fit =h 'll e[f 3tT FTIdO Tt <jsl I tft ddFi <H"H esli ®t 
FT FF 3To^ Pi "Hi Tt Ft oftFt Fit Ff-TTf ipTT F-SI FiTFi F^iFF TFFT FTF 
FTFI 

FiFT fFFTTFiT TtfFF|Fi F 419 FIFFitTFitF 3tk TTFT FFTFI Ft 
d'5 FT|F TTTFFpft tt FFTF F SHpriy, FTFi Pi"H Fit fFTTF F FiTFit TTFF 
FFTFT FT I FT TTlft foFFFt FTT cK5 FTTFF FiTF Tt sftT 90 FTTT Fit FPFt 
FF FFi fFFI 

'PtfFFT|Fi F T|F FFTF, FKI 'FFTT Fit FFF tt Fittt, FHsl , T^F, 
FRF sfk FTTFi 3RFTFT Ft d'5 FT Ft TiffFt did PfoI FTTFF IJ3TTFFT 
fFiFTI 1677 F FFflF FRFTF Fi FTFt Fit FFi ^ Fit Ft 3TFF FTfFFTFifF 
tt Pi (IFF fFiFTI ■S't FTFt Fit FF ^ F e9l<il-e9kl FpF a<dl FFT Flfl 
FTFTTTT FT d<dl fIF F|F e9kl Ft* - FFi FF ^ FFTFF fFTF 
^ Ft #Ftl Iff Ft Ft tr TFt Ft* 3flT FtFf Fit TFT TFt Ft* I Ft f^FFT Ft 
3ftT F^F FTfFitTFitF ^ fFFT FTF FTFT TFFF FFt FT I FcTFt WFt-^tFt 
FftfFcT fIF Ft Ft TTFiFt F - TFfFFTTFi F FFFT fFiTft % fTT FTF Fit 
FiFFFT FFi FFf Fit Ft I 

Fit WS FtFt Fit f^FF FTfFitTFitF ^ fFFT FT1 FTFT aTTFFF F 
Fit FF ‘FTFFit3TTT^tfFiF’ FT ‘Tf^FFtFt’ FiFF tl FffFFpi, TJSFFtFt 
FTsTF FTF FFF FTTTF ^1 TJFTFtFt FT3TTTTT ‘fttfFTT FTT’ FTfF 
FFi-FitfFTFF FT FF FFT t* - fFTTF FtfFF FFT«t FT FTF 3TfT F^ ffTFFft 
Ftcft tl FJ^q ^TT FTTtT ^Ft FTtttt-3TTFf FitfFFFsft* (#TT) F FFFT tl 
dfoHsjFi F fFF TJ^FFtfFFT Fit FTsTT FFFF FTFTF FiTFit ^5 
FTTFFTf 'tTTT FTI ^Pdy, F^F ^tt 'FTFFT FT "FtF FTFT FFTI 3TF t* F^F 
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‘ ykWisn’ - ^pft ‘'fpto ■jth vjihckT’ =?jt dm f^n wi wmstt 
^T ‘ylil^H’ GpTFTT ^TTcTT tl dPcH^cb gff WF ?fk W, Tfl^Tf «TT fe ^ff 
■^JSTT ykNISTT ^FT %§[ off ^SRTFf ■Hold eftS 'Flft sflT y^Pd ^ <FTFT 
'*ff ^Tlff W 3 ^ffg fffrfl 



PlpH4* gRT ^TTTT TT^HT cf! TJg 3 % -ftcFFT sletilRill ^ t%HT 

Anton van Leeuwenhoek experimented with a microscope 




Figures of bacteria from 
the human mouth 

■cFpr ^ 3 fq^t ^IRyi ^ fere 



Single lens microscope 

q^ ^R? m^sbWm 
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f^sTT^ f^l 1683 3 ^ W HIs^lwPlM 4' ^ ^ ^ftcf 
f^sT Wf ^ eFTT 1% P^l ^1 ^|pT s?t£ ITf^ =hK u l ^1 sftT 

^fe^rr f^sr t# dfoiH^ ^#‘ srfei *wdi 3 %°Fr erm^ ^ 
%cR HI^WlM Wl W W?T T 3 3 RTWT I 5 TI 



fsrf*FT ^cfiTT cfc yldlvdW 

Different kinds of protozoa 




3TcTcT: SRI ^ ^T srf^q RTf ‘ ®MHw’ 
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TOT TITO fRRT Ml 3 ^chilRill RFR TOT TOTRR TOTTO t ‘TORT RTO’l 

TOTTO # TORT R7T ‘®|cWlRi|H’ RRTRT TOTTO tl #R#tffRT R7T TOTTO 

yiHMd: ‘tor?’ rt ‘cbldiujsff’ rt ttto ^ tottt totto ti 

dfcH^ch, RTteRJTOf RTT #71# RTR TOTOR TOTTTT #1 4 TO RTR 
TOT TOt Riff °dfdd TJSTOTOffRRT TO TORT RTOcR TOT #7R Midi I 

1780 TO tfTTOT TOfRRTTRt 3^ TOTOffTO -gRR ^ RffTTOgTOT TO 
TO5 TOfRTO TW # #71 TORI 1784 3 TOTO TORT #f TORTI TO TOTOTt 
Hcg 7TO TOR TOtf# TORT fRTOR PrKal TO 1786 TO «h! I "gRT TOR 
%Tfror r fro#f trorfroT (TOtrorogTOf) to TOi^FddT to totrr to to# 

TORTO-TORTO grf TO TORI 

TO# R7^ RtTOJ R#f 7## #fa R7^ RTOTRRR TOR #f# f#71l 
fTOT TOfRRT TTORTTO TO 'JRT TOt TO# T#f #71 TORI 

TORT TOTOTOTO RTOTTOT TO# T#tl TOTR RTTR TO TOTRTTO afR RRTT TO 
TOTRTR TOT RfR TOTOTT TO TOtTO-TOTTO RTTT TO TOTOTR TOf TOfTORRR # 
Rf# g'RRf toFt 3TTOTR #T fTOTO# Rf'l TOf 3TTOTRTO TO TTOT ^d#lRdl 

(toTtorjs#) tot ttttottFt to tor tor ■rRtor #tto rti 

RRTT TO TOTOTR TOT IrtTR TJTOTt t sfk TOTTO TORR #T TOT#' R#t 
f#7°nf #rf ti to rrtt #T totoT tr tort toirt to T#f -grot ti tttor totoir 

TOf TOTf' To fTORTOR TOTR tl ^Rdd, fTOT# TJSTO RTR TO fTTfRR TO TTTOR 
TOR TOTfTORTOTTO fRTTTt TORT TOT TOT TTOTOTT # TOtTOTT t #T RITOT TOT g'RTf 
fTORTOR tl TOTfRTO TOTfTORTOTTO TO #71 TOR rTto^sTT' TO Riff 3Tk TORT TRfr 
g'R #T#T rTi TOT TTTOTRT TOT TOtf TOT T#f TOTO 3TT TTOT RTI 

1830 to tor fRfero rtot frorrot rrTto #Frtttt fRrro # #f 
TORT-TORT TOTOR TO RTTR TOT iTORTTOT ■Hgdd RRT RTfRI did I TOTR 77# 
TOT TORT-TORT TOT TO TOTTO# fRTOTO TORT-RTT7 TOT RTTT 7RR #T R1RTI fT 
■Hgdd RRT TO TOTTO Rt#T RTOJ TOT 3TTR#T TO RTTO^TO! TOTTO TOT TOTTO 
fTOTOTTI TOT 7TOJTOT RRTT' TOT RRTO TO #RTfTTO TTORT RR RtRTO|3TT' TOT 
TOTTOR TO #ToT TORI 

TOT TT#TOT #TTf # RT TOTTOTOtTTOTRT RTT R#T RtRRTTRf 
TOTTOttR ^fRRTO TOTTOT # TOTORt RR TJSTORtRT TOT RETORT fTOTOI TOTOT# 
TORRT3TT TO TOTR-TOTR TOTTO 4# TOTO-TOTRTOtR TOTTO TOT TOT RSTOTT fTOTOI 
RTO TOtR TOTOTOT3TT 4# fRT-TRT f#R#-^R# T#f #1 TOTTOT TOTO 3ftT TOTTO 
RRT* 3TtT TOTO TORT #tRR RTl 3TTR TOTO TOT TJTOTTOtfRTO TOT TOlf RT rTrIR 
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^ ^ w ti 3 ^kick ^ 

gfffWTT tl 



Bacteria 




qffeq 3 RR ('Jl'kiujajf) qq 3T«qqq fqqm q^ 

41 ciiu^ xfra^nsn rt qfqrqr q qqr ^qq ti qWqq ^qqtftqr qq 

qqr qqi qq qq soooqf qqr fm ti q* srqq qq qqqtqqqq (Tj^qqqf) 
q qqqq qqr qwqT 3 3 qtt^ Rqq>d qqf ^i 

i860 ^ qqqr q qqqq ^qftfqqT (qftetpgaff) qt qqqq, 
T^q-qe-i, qfqq, -cicqn— n+><H qfq yq-n - qt qfq qt q fqqifRq i? 
qqqqt sqzqR qqq T#l qqq 3TqFT-3TqFT q^ - sffc Wff 3 
qfel sfk fRy-i ■h^s qr qR fqqi 

1872 q qqq ^q ^qqtfqn (qjkrjsff) ^ rk q qtq 7°isf 
q qqi qtst ■'jqrqr qqqfqq qfti qqqq qqqr ^qfqq an fqqq ^q 
Tjaqqtqf qq qqf 3 qsqqq fqqn qfq Rldqiqf) qq Riqqq qq 
qffq qqq ti qqq fqqiq qtt qqi qff qm°n ‘^qqlRqidMl’ qpft ^qqffiqi 
qr q?qqq qrt qqiqqr qfti qrfqqfq ^ qqqft qq tqqftqT qqiq qt qt qfr 
q^ qrq qtfqq q fqqrq qtt qq qf qrar qqfqq qfti 

qtfeq qtt ■'jqqq qqq qr qqq ^qqtftqi sr tjsr q^q Rtq 
q#f Tq qq ati qtqi qftf sr q^‘ qifqfqqffq q qqqq am qp- 
Tjsq afq arM ^ q^q #t qt rrrj 5 ^qflRqi qff MR qqrqf qt %q 
q^q Hdcq^l ^grfqq ig\ 

qrqqqr ^qqtftRT qff qriR Rfq q^wjnf fqqqft afq sr 
% rfqqi qqqtt q?qRq ^ qq q qfrqqmt qqq qqrfi 
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2 41 c| | IM cR£T ^ 3TT7T f? 



4m 41 <=) | uj mi 3cdPd 4 «l4 4 ^?T ¥R 4 3T^4 WTT 4 
4i 44 fi w 4 sn4 t? m4 45-44 3fiT vjihcrT 4 mR 4 44 44 
WPTT n4 4l 4m 4t mn an f4 mFRn[ i|T 4 f4g3Tl 4r 44 t 
nr f4r 4 3 t 4 44 4i 4^ 3 nTd 44n 4 44 4 m? 4f hi^h 

ani 4m 4f*n 34 sm 44 4 srt 4r4f 34 mn4r 4 4m 
4m ani 4mmi 4 4^ 4mmR 4 44 4, mr4 ^4: mjmrf 4, 34 mpq 
3nm mjmr 4 4m 44 ti 

=hl'S-H=bl'Sl 4t ®lld STcTT 4l 4 n <*61 4 3Tl4 4 1 
<^9 444 4 snpnr m? ■Hid 44, ■RcT nm4 4 4m 44 4i s^*! 
‘wr:Tqr4 wft’ mT f4^4 mm mim am 

^HorT mr m^m 4 rt ‘wr:Tqr4 mrnm’ mr snsm ww 
ti n m 4 m4 4 ^4 4 rt mr 3n zmn4 4i ^ #4 4 snpm: 
nrmr 4 rt mr nm g4r ‘nmmmr^ v^m’ 41 mnm 4 4m 44 4i 
1668 4 t^cr- siid41 4nf4m 4f4ra4r 44 4 mr41 'jfe 4 
Rm, y* Wl obiH 41 cjmI I ■H-sd hi-h 4 3h i - h h i -h 64ii un^nd 
4i wm ^i4 mi mr4 mp? 4m-4m 4i 

44 4 4 n§m 4? m4 mfm 4 mm 4ra 4t nrim 4 %m tstti 
y* «4d 4 4? rf^Hd WN *H-SI =h'H=h< 4^1 <j«H{ <^c1*1 4 ^pFT 
3mn4 4 4rt m: 4 s mm4 4 i 'gmr ^4 rnfn 4 t4 4rt mr mn4 4 
mirm n4‘ mi mm4 4 i 

4ra 4 4rm -i*^h 1337 44 4 a < 1=6 4 rt4 i m umf 4mn ngm 
d*iH 4 4 4m im f4r4 umr 4ra m 4 h mmi 4 hik *hs 4 ^44cr 
an me4 ■h-sh 4 snq^ mnm mm 4t unm 4m n4 ^3m 

fnRT 44 iRT 4w4 nr h^4i - ijnnt 4 nrscf 4 rt nr 44 34 
Ry, sf4 mn 3 t4 4 4 4 44t 4 rnmr f441i mn 44 t4" 4 4rt ■(sini 
sffc 4 4 ^pFT f4mRT 3 41 cR5 44 44t4" 4 4444 

rni5T Pdchddl ti 

^4 4 rnnm 4 mrn4R4fq (^q^ff) 4i mn41 mnn 4 4 rt 
4 ^n4 'SRi 4m 3 t4 4t 'msn mi nran i nmi nm an f4 nr4 44 
- nr4t 4t4-m4l4 3 nn 44- h 41 4 mn 44 sr4' 4 4 mn4 4? franra 
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OTRT TJR ■q^raf ffcl R RTRTT fRTTTt-R-fRTTTt 3FR Rlfa ^ # RRRR 
|[3TT Rtl RRT OTPR RRR1R ‘TRRiTRTrf RRRR’ RTt WOT RRTR aft? 

^ormfe^f 3 f[ TRR:TRT?f TROT RTt 3TRRJRRT RR RRTR 
fc,RI Rf RTRJ Ri RRTR Ri RTR5 ■HH'H RTR 7?f <Hfc|'1§Ri ^ RlfRFpff Rit 
T#R Rot I OT Rlc||U|3ff RTt W TROT T1W RTpST ^ Rf W aftl |R 
^kiujsrf Rft ^rMRd rTr |^? rr 4141% rM Rft str^tt w at 
fRT W RRRR TJR RRiaf 3 ^RT RTRT TTOTR RT TTRTRT an, OTlfRT rM 
RR OTT RRTTT ROT FT 3TTTOTR aTTI '^iRJTIITRl OTT fRRR RT RfR TTRR RRT 
OTi RTTR T^T 

3TR R 1748 3 RR7 fllfoR 'RtRRTITRt OTR iOTpcM R^T R RRT 
OTT fRTRTI 

RTTR RTTT RR RTTTRT (TJR) %RT fOTTR RRTR TJOT^M «tl RTTR 
OT TJOT^ftfRRl' RR W1 RTTR ^ %tt 7W RR RR fwf RRT RRTRTI 
P+K d’H'l RTT RRRf *lk«l RR RRT RtfR R Slel'H TThRRR RTT Rri I 

RTT RRT an fRT "RR a=h R?fR RR TOTT RR RRT RTTR Tf RIOT Tf 
TJSRRtRt Rff ^R RIRRI feRT RTIR1R RT 3RR RTTR RT^ TJOT^M 
fR#R ni RT RTTTR R R Rt fRRTRl #tl 

RtOTT R TTfRTRR R?fR RTt RTRJ fOT ^R Rf TOT fRRTI RR RTTR 
RR TsflRn RT RT TJOTRtfRRT R RTRTTTR RTT aRI Rp§R RR fRR ^tR 
RtRFpff R^ TROTTRyf ROTTR cfft 3TRRTTR OT TT?t OTR RR RRRR RRTtR 
RT RRTI 

RRT rT^R RT WT 3 RR R1RR RR RT% ^ fRR RRIRFf 
f3R? 1TR7 OTTTTRt RTRRT1RRT rTRTR T^RR^fT RRR 3TTT^ ^| RRT Rp|R 
% RTTTR RR ^T RRT 3W#t RTR ^ RRTRTT 2R? RT1RR ^ TJOTRTrT RfR 
RTRTRRT Rf 3f[T R^ RiRR RTfeR rT| RRRR R^R RR RR TRT RTRF3 
fRRTli Rt R fOT Rf 3flT fOTT R RRRR RT RTR RtTr R RRRTT RTR1R 
R^R RR Rf RTI 

1766 ^ T^TRR^rT R 3TRRT RTT^RR RfF fRTRTI 4)R|uj3Tf RR 
RTTR RT Riy, d-5 fRTRRt % RRT RRTRIRT R7RT? TRRR RTRT fRT 
4k|uj3TT RR TRTRT RTRTl R -jfRRTRr aTTI RT OTT R#R RT RfRT fRT TTRT 
TJOT^fTfRRT RR 1 jfT RTs? TRrR RTTR R" Riy, RITTR RTT RTR-'R-RTR 3R?f RR 
RRT RRTRIRT WRTf RTRTI 

RTTR P+K RfgR ^ RRTR RTT ^RTR RTOTTRTI RTTR RRTR RTT 3TRf 
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RR R Rf ^jRRJ ■HH'H RRT CK5 v5®ll<rll sflT dRRi ®IK tt RRt ^Cl*1 f 

■h1<tI®I«, fRTRTI 0,^1 RHH R 4?lK®(l ®l§fl it'll dRi 3RERJT RR sflT d'H^-l Mg<rl 
■flti t^T Rst f^l % RRT d<sH<rH ^ *ik«l f RR 'qSrH^llq RT 

Rtl 



Eggs 3# . 

^ fyss, 





RT RPTHT R RRRRRef RRRR RTt 3TRRTRR RRR RFTR 

Os 

RFTtl RRR RR R#qR TT3R fRT ^tR-#R ^RRRtRt Rt RtfRR RRaf ^ 

3RR RR |RT ^4)M 3 tt t^T ttt tl 

ER RRR RRt RTtR RTJiR: RfR flT| RT^ RtRRTfept t RTR7 fRT 
RfTfR eft RTRt RR RRTR #f <4Rddl Rtf tl tt RRTRT t fRT RRRRRTef 
RRRR RRT R tfRJR fRTRt RRTRR RTt RRR ^ ttRT tt? RTTRR RRTRR R 
Rt RRTRR RR tt RTRT tt S^R ftt %R RRTRIR RT RIR RRR RRR:RTTt 
RRRR R ttRT tfl tf RRTRT t fRT RT|R ^ RR1RIR RT® RRTRR RR tt 
RRT ttl Rt RRT ttRT RRt R RRR:RTT?f RRRR IRT ttRT I RfRRRttt Rf 
RfR % RRT RRTRR R RTTRR 1 JR RRTRR R^R tt RRT tt? 
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f3 4 344 4 f4 3FTR 3R4 3R3 3331 44 4l 

4 3FR 44, 3T4 337 4 TOT ^HTT eft 4 4 3p2 RT33 HR3ICI 4)qi u J 4 
3R WRHI 4 <=)| uj snfepr ^ sfjir -^frt? 44 4 4 37 f4R 337 4 

4^5 WFf 4 4? 

rftrr 4 rtt4 337 43 4444 4 3R7 3rt 4 3R 33Wd 
mM 4 4r #1 ^fi 1858 4 337 44 rrtt33?itr 4 ^ w^rc 4 w 

R7 I TR37 3R 337131 '5MTI 

44, 3i4 331 4 44431 373 f 3T 337 wrr 4 rt34 334 
33 ^imH 377 337RT f373TI rf-Hd 4 4 ych 3773 4 Midi 4 Rs[3 d®ll<dl 
4 rtr f4 r4 4r hi 41 44 43T i jg33 4 t tri 14 < r4 4 3773 3r cim! 
33T 33i4 4 3T3 34 44 t^4t rt4 4 ~ sm \ t^rtt 34 4 44fj 
44 44 rt4i 3T33R 4 4rti rftt 44 331 4 4^ rjsft 4333 4 3r 
4tot 33 4i 

331 33T3R 3RT 34 4 IdfiMddl 4 37® 373 RT377TT 31? 4 773731 

1 4 44fj r33:R3t4 sro 44r3#cT r4 3T ?3T 4 4 4r fq; 4? 
3 r4 3487® 4 4r wrr 4 4kpjj44i 4 4 4 337 4337 4i f4r 
■cSRHd fR7 -H I ‘-h 531 4 y,=b 4 r 41 <=) I 14 d RT^ 4" 4 4337 37R 34 Midi 

4 ^MTI 

377 377 337 4 4333 t 4 f3R7TI RTPt 44FJ 45 41 R4 4 353 

377 37373 4 rr 4r ^r 4 41diujij ) cki r4 4r 34 4 4f| 4333 4T 

r*-Kdi i 

377 33777 ejf 33T37 4 ftlsiRI 4 433J 331 4 33R "3l4 34 r 

$jrt 4 3t4 4 rrt«t f44 44 ti trrtt 4r3i 337 4 rtr4 4 
37137 t 4 4 337 4 sjrt 4 ^4f 4 %4 4^iuja4' 4 rrr4 4 4 
srmT ti fRfr 4 4tr4 4 44r| Rich Rid 44 ti 

^3Rt 4 HR'dR 4 ^.cb 3fR RPTTT 14-41 1 ITRPR d-Hd 1443 
cimI , 44 5di 4r 4 r4 4 rtr4 4" rtt4 41 r44i 3rttr irt rptht 4 
4lf 4diu| f4chl4d 34 fR 4 ?Ri33 33 rr 43T f4 ^ 4 4 rrt 4ff 
R1RTFT3 34 t 4 44 4 41d|U| 4^1 31R Rl4l ?R133 RRIRR 43T f4 
44 fj 43rt 3rt 4diuj34‘ 4 4 3?q^3 44 t 4k ^4 r43:R3t4 

3R33 41 3T33TR U TT T R33 ■HlRlcI 44 1 

3T34 343 4 W3R 4 3^ f43TI ^414 WIRch 41 3RTRT 41 r 4 
4 RRTI cKdIRcb 4 doHR TR31 cd*4 Hdcdl 34 (ddl^l 3f? 34 5dl 4 H5d 
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RTR R 'll ■cl RTt JjSdl Rf 3^R fcpT Rp3 3)R1^ flch v5r>>-K ^idl 

sftl 



RPTRq % RTKR R7T RRIelTI RReft Reft R 3 R1R fRRRR eFTt 3 |r 
RTKRT Rtf sl=h< <a)eH elRTI fRR RkR sffc RiTR Rtf Reft RTRT RRt 
Rffonuj RiR ^T RRI 

fqR HR-cK R R1KR RR d-SI RtR fRRTI RRR Reft R> ftR Rtf 6RI 
R Rgef RTR fRRTI RTIR Rtf 3Rt, cTFRf RRT Reft R R 3TRT RTRR RefTRRi 
R TRT RTRR Rtf RRR RT RRRf R RT RRTRf Rfl RT RJRR ^ RRR ReTHRT 
R 3TRT RRf R![R RRTR sfl SfeT R' RTR Reft R' 1JR RFT Tf RTRR ef3 
RTR afl RT Reft R7 RRRt RelTR RR RR RRf RIR ^1 

e[f RTRRT 3Tq% fR?tR ReTRRff ^ RTR 

Louis Pasteur with his special flasks 
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ritrt ft str rM Rtt Irrt fRRmr-TgRTR; rrT TRft fftRTi mtr 
Rtt rr rrtit rt^ RRtft rrspr rt ttt Rttf # 31 ^ t# R#f f^i 
631 sfR 3R4 PhcH {I'HN'i RTTTR Rtt RTT T|ft RT TJ<r RT 3-> u ll R 
fRRT RtRFJstf # 3TRTR R RRT - R# #31^ % RRf |RT| 

fftR RTTRT ft RR RTTITRT Rtt Reft RTT R1RTI RR RRR R RJRR # 
RM fftft sIr RRT # T1R R RTT1TRT #31 R RT RRT| 

1864 ft R1TRT 4 3RR RRlftf 3rk M# Reft#' RTT RR1R fRTRTI 
3RR %TfRRft ft RR# RRRT Rtt RtgRRT 3lk R# ftt R# RRtft fftftl 

fRR RRR:RTTft RRRR Rtt 3TRRITRT RRRT # %R RRTR RT#R 
■gfl Rtft Rt R# RRt RRTTT # RSft Ri 3# ft ft^T RTRT ft, RRT RR# 
RRt RRTTT Rtt RRTsft # 3# ft RRRR ftt# ftl RRt RTR RT #1 3 1 uj RRt 
ftft 3RR 4l3|U| ft #T RTRT ftl 

RRR RRT RRRTjft RTR RR |[f| RR RTRt RTTRT Rtt fRTRt MTR 
R# ftRT #31 U J fftRTT fftR RRT RRt RTRT RT, Rt RT fftfftRR Rt RTRt Sift 
ft 3RRT RTRT I 3fft fftfftRR Rt Rt fttRRJ RR ftft fRTRt 3RR #31^ ft Rt 
ft^T ?|3TT RTRTI 

RTTRT # RR RTR 3ftr 3RR ftt# RTT fRRTR # RfRRTR ft TRT 
3TR4RT RRcR^ft MR RTRT RTRT ftl RRRtt MRT RTT RtRT 3TRT RJ#f RT 
TtR fftRTM RT RRTI 
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3 TFT 

41 HI Riff ft ttR! RTT HlTdl HRdl 'll fast RTT Rtf RRT f4) off RTR 
3ffT RTRT 4RTR TT5 RTR I cTFff Rif dPHHd RTRt tf ToRR tf TTRlRf t - R^t 
RTsTTT 3R TTRTRT t RT fRT <9j*1dl RT TsITTTT tf TTRTRT tl RTRf-Rltt RfRTft t 
RTfR RR Rf rTt= tt tl 

rr rri ^rfer rIrtt rrrt t cfr rtrr TnaT-TnaT 3 rr cfFff rtT tf 
rT ftR rr Hohdi tl r>« 41hiPthi 441 ft 4d rtt hr> wt, rt ■'jf ffR rPT 
RRRT Rif RRTfRR RTT RR!# tl RT^ 41 hiPt4| cfr RlddRI tr TTRlRf t S^R 
RRltt RRT TTRlRf tl 

wr ^ %q; 1300 3 rtirti-irt ( r^Tri tar) rr <£ ftR fr rtf, 

RfRRT sffT RRltRlT R crTRsff cTFff Rif RRJ ft I RHRfR stddlH RTT RR RRR 
RRT did, HI HMI RTRT t FlTR ‘ ? JRR Rff RR!-Pdd4 STTRltf Riff Rfl 

RTT RRR fRTRf tf RR tf RTT ftR RR RIFTR Rtf' RRT RTI R!^ FtR 
R1RR R fe RfRTft ^ ttTJR TTdTTT tflT djttf Rfftf c£ RlffT RR RRTR tftt tl 
RTR5 RTfR TsRTR, ^fRR RRT RR ftR RR RUTR RRR afl RT^ eftR ft RRR TRTJR 
Ruff RR RTTR Hldd 4l 

RfRTft RR RTf RT^ Rt RRRT TfT tf, fRTTR RR RRR ftRiaTTR RR 
Riff did dtl RTI RTtRf Rif RR RR! dtl RRT RT fRT 3TRTTT RRTTT-'TRT RTR 
3TTT[RT| 

RR 41 Hid fRTTTt oRfRR RR Rhh> RR! RR 3RRf aff| RR RRR RR! 
3TTRTT RR fRR? RTI 3RR fRTTff Rif RRR! RT TsTTTR RR! RR T[3TT tf ftR RR 
RR RfRTft RRHT ^RRl Rtf tttt aff| RPlf RftR R RRT RfRlft R RT5R Rif RRRT 
tfl RT RTRf aft - Rf RRR ‘fRJR’ RT RTRT RTI RfRRf R ^RR R1 RfRR RTfR 
^ fRRT tf ftR RTT Rf?RfR RRR Rff dTRRT fRRlfRR dldl 3fR fRR RRRT RR! 
Rt Rf RfRlff Rtf tftf «ffl 

RRR! RR! tRf RRTRR1 RfRRf aff Rf ^RRT RR! RR -3RTcff affl RT 
RRRR RR! RR 3TTRT tf RTRTRRT RTfRR tfRT aTTI ^RIRRR fttf RT RTR af| ^ff 
RRR RR^ %f WTT RT RRTf R RRR1T R1 %R RdT^TR tf RTR af | Rltf-Rltf 
fRRTf R1T RRRff RRR! tfcff fRTTR RRT RT RRT tfRlRtltl RT^ RRR! RRRlf 
tf RT tfRR tfRT ^ RTR RTfR RTT RfRTfR RRRT tf RRRT aRI 

HI 41 RRR! Rff RfRTff R tfR ^ RRRff RRR! tfRT RRRT aR| RRRif 
RRR! tfR R> RTR RTfR TTlff PR^il W ffTR RTT RpRlff ^Tf^R tf RTRT aTTI 
RRRR RRR! R tfR R RTT RRTRR RpRlff RR RT RRRT RRT TRRT SRI 
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#7 W ^ fe ^ 4 3TFT ^ 'rft 

l^T ■Hchdl ill ?ft RtK 5^1 n-clch olid hOf ^ 1^-Pl^ <54 ^ if! 'Hell^ sftl 
vSTHd -dlHchl nt Seohl -cHcf) sPi] 3fR P+K 3TR -HI-0 f^F^nt '37TO ■yr.PncT 
ni^i s^cti Riy, <ni j i Tjf nir otoich ^ h(If ^ «id 'n ^nfn>T aront wm 
3 Ifm ap ^ ‘SHin^d^H’ 'm ^FT #1T n^TT «P 

London scene during the Black Death 1348 

1348 *¥ Fill ^ ^KH d-Si FT FF 



V;' '• * 
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RT 1R4' ft4R>d 4tl Rif RTT ^RRlt 4 rRT RR 41rR #T Rl RIR^l 
H'0'5] RR RfRR RRRT ?4 ^iidl I dldl Rl? 41 R? STRt Tj44R Wf 4 1 

1770 R RR7 ftrfRR R1RRT TTS^ Rrt R ‘ RR3R-RTRR ’ RTRRT RtRl4 
RT RTTR ^ fRTRTI RT? r!rt 4 T TPTf sffT tM R RRR 3TTR RTR 3RR ^HcrT 
R RTT; 'dldl 4tl RT? 4IhI<1 4=h STRiK R 5eR?l RRRT 4tl RR3TT— hTohH c||<H 
r4r RR RR RRT-Rl Wf RRR 3^R ftR RT RtRT 4l RTRTI RTtRT RR fR RtRTTt 
RR 14rR?d 3TRRIR RRT R#f TRRT RTI 

fRR RTRWT RTTFR R RRT W1 RT RRT #R RR3T1-RTRR RTt RlRlft 
RTRT RJR R1RR 4, RRTfRT Rr 4 RTR RRT RTRt RRRT Riff Rf# 4tl ^Kldl 
W RR RRR RRT 3TR1 rRRTR RTRR 4l RT RRT RR fR RTR RT 3TRTR RT| 
RRR RTRT fe telPd^l RTRRTT RT RTR RRR RTTR RTR RTlRf RR RRRT RfR RTR 

Rfcft 4tl 

41 TH RTRT Ri 3RRRR ^ RTR 4d< R T[RT <2ld<dlR? y4ld RTTR R?t 
RTRtl 14 R^ 1796 RR RR ‘RR3TT-RTRR’ R Rtfel RRT J-dlRdd f4r4l RRT R 
TJ^ r 4 T RTfTTR R R1R ^ RRR 4" fRRTRTI fRR RRR 3 41 Tjf r 4 did? 4 RR7 
TRSRT R?t TRRT RR TsTRRT PdR R RRRT RTRt RR3Tf-RTRR TT3TT RT 3flT R l4 
RRRTI RTRR RTR 7RR4 RR RR3T1-RTRR T[3TT 3Tfc TRRR RRTR RT RR WTTT 
R5TI 

RR7 R RT RRtR RR7 'fcTRR fRTRl fRRR fe RRRR RRR RRRcq 
R1 R1RI RTSRR 3TR RR3ft-RTRR ^4 ‘^JR’ R1 RRT RTI R7 RR1 RT RRR) R 
Rt ^4^1 Rl? RR7 R 3TR RRi RRT RRTRRRT RRR fRTRTI RRR RRT RTT 
RRRT RT WT R1R RRT R ^RtRR fRR ^4 RR RTR^ RTt ?RRT RR RIRRTI RRR' 
RTRRR RTSRT RR RRRT RRl 1|fl 

RRR 4 Rl RRT RTR f4t RRTR RR RRSR-RTRR RRT RTRRTt RT RTR 
RTRRRTI RR ^RIR RRTRRR RTfRRT ff I RR3Tl-RfRR RR 4lRR RFTTRR RT fRTRt 
Rl RRTR 4' RRRT RTt RfdRR 5TRRT 4 r RR RRTRT RTI 

RftRTRT RTRT R RR34-RTRR r 4 ‘^fRRfRRT’ RTRR f RT ^RR R1RT 
R ‘ did ’ ^ ^l«T R 3 h i cl l i?T RRT g,Ki RR3TT-RfRR RR RlRR RFTTRR <4ldl RTT 
RRRT R RRTR RR R4RR fRfRR ‘4fRRRRTR’ ^ RTR 4 R1RT RRTI RRT RT 
RffRRTl4 RT RRtRT RT RTTR R RTR 4fRRRRTR RT RlRTTRTTR RR RTT^RTR TJTt 
^Iddl R RTF^ 'gSTT I R?T-R?T 41 Ri RFl R?T R RRRT RJRT I 

RRRT RTt RR? 3RR 4lHlR4l RR ^TTRT TRRR R#‘ RTI ^R4 %4t 
3RR RtRT4 RT TTTRTTR RRT fRTTR RT RRTR RRR RfdRRl 4^4 R#' RR 
R1RI 
18 



ifaiT RT RR RR7 Rim 3RPRT ][3TT| RR RR1 ^RFT 3 fRT 

R RRmfel RRR t fR^ RR #rff Rlt RTR5T RRtl 3RR RpRRt RR 
R^HI<rK u l fRRft cRR RR fRRRl "RT RTR) eft RRPR R1RTR eRR TRRJRR ^T ^TTRI 
RR1 RRfRRR '5TRRR RRRT fq#R 'dOd'dls^ PH^Rd ^RR ^ fRt 
f^TT R RTR TR1 aRI 1840 R RT TRU R^Rl-R^RT 3RRRRR R RRR rr ^ 
«R R?T 3TRRR RflRRlR RRR W, Rp[FT 3RT?ft affl R|[?T Rt HP^dl^ R5RT ^ "3RR 
^ RTR RR RTRl' affl fRR Rl%R[13Tf W R5R RR RR R^R R$ RT 3TRRR ?R eRR 
R RRT RRRt affl 



IRsScli ^1T £RT f^RT RpR ^RFT RR RRRR 

Statue of Edward Jenner giving the first vaccination 




19 



'dHdRlfR fR RT fRRR RRR RRTTI fR RfSeTTSjf RiT RRRR 3RR RfqR #ft 
RiT fRFTR RRR RRT ft ITT RiT RRR I RT R RT Rff RRR R RRR RRRt RRRiT 
RtRR RTtRT Ri RTR Riff RtRR Rft" RTRTI RRT 3RR RtRR RTtRT Ri TtR RTRRT 
£RT RtfRRf RffTRRT RR RRHl'dRd ft T# af? 

1847 R RRRRTfR RR RRT RRIdld Ri RR1RR RR RRR fRRTTI RRR 
RRT fRRR RRTRTI fT R1RRT Rif RTtR RiftR RTR R RfTR RRR RTRT RR 
3R5Rt RR? RRT RRTRfRRT RTR k R1RT RRRt RTI fRRfR R RRTRR TJRR TTRTI 
RRR ^ RlRR RfRRTTSrf R>f RRJ RT RRTRR RiR ?|f I 

RT RTRRT fRR RTRT RIRR afk RTRR fRI RTRRTT Rif RR RTRf 
TTRTRRT R RTR RHT 3R®T R# RFTRT RTI RTRRT 41 HI RRI RRHl'dRd RR T# 
af fRRR HlfdR RT Tft aftf Rf RTR Rt RRf R#‘ RRfl RRRR RR? RT: RRR 
RTRf R RTff RtRlft ^ 4141^ f, RR ffTsTTsft? RTRRR Rif RTtjffRT RTRTR Rft 
RRf k RRRTRTfR RR RRRT RR RtRRT RfTI RR RTRRTf R ^RRl RTR RRfj 
RR RR Rri I 3TR fR?T R RRR 4 d)<M nTf <rll3ft Rft RcR RfRf ^rff RR Rf I 
RT RRcft RRTRT RRT aft? RRT Riff RRRR 44 TfR ^<rl I Tft aft? 
TRRRTyf RRRR Rif 3TRR1TRT RR RIRR RRR R RT® RRR Rfrt 
RTRRT R fR RRTRT RT RPRfRTT R RTRR1 RJR fRTRT 3ftr RRR: RRRR RR 
TsTfRTI 

RRR RR RRR (RRR) R#R RR RRR RRT RRRRT R aR I R1RPT 
3R5®t RTfR ddldk WRt #Rt RT Tft aft I fRTt RTfR RRTR RR RiRRl RRR 
RR ’JRiRTR 'gf RR aR I 

1856 R R1RR7 R R1 RRRRT Rif RfR RRR RR RiR RRTI RRRR R 
RRR R?R RRR RR RRRRRfRR R M^RT feRTI RRR TRR^r ^ 
fRII fRR Riff STTRRaf Rif R1R R#* aff | RTRll, RRR RR %RT RTRT tl 7RR1 t 
RRT f R TR R RRRRT t 3fPk RRRff R1RRR RR RRR R RRRRT tl 

xpr RTRR7 R TRRR RTfR RR RTRRR ^ MRR fRiRT RT RRR 
RTRFR ^ 3TRFT 3TTRTR Rl Rmff Ri TJSRRfRf RRR 3TTRI fRRR 
RRRTR RTRlT aq <R 3TRFT-3TRFT fRRR Ri TJRTRfRf 3T^ TJRTRfRf RTRRR 
RR RRR R 3fR RRiR TJRTRtRf RR 3TRT R RRRR ^1 

Rtf RRR R RopTfR Rif RTTfRRTTR 3TTRpft ^ R7 ^TRff f'| RTRR7 % 
RTfR RRRR T^RR RR R' RTR RR RRR' R Rif RRR RR '^fTTR iRRTI RRR 7RRR 
RIRk Rif RTTfRRTTR 7RRT fT RTdfl RRR RIRk RTRRR Rif RRTR R RfRTR RiT 
RiTR tJR RR RRil aq 3fR 3TR RRRff Riff RRRT Rff aff I Rtf rrr R RRcf 
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MR RR RsPTtT RRR ?tM?l ^TT?TT Slfc R1RRR Efft 3RR f Rtf ROT UTI 



Yeast cells y*JU xftr xftrfTTWTr 




ROT fRRfRT ROT RR RR RRRf Rtf RTRR «fl fftR tt ROTR OTPl 
fRRTT 3lk RT RW R?TI ROT ROTf tlRT RR f| 3lk RRR ROT RR RRRT 
MET RRTI RR R Rtf RREft £|[hR>RR> ^RRffRRf RR RKR W\ RfRJRT Rft 
‘tOTRtOTR’ Eft RTR R RTRT RTRT tl RR ^KOT-tiR 3 RsRkl \R RRRTT 
t?RRfR^ ttRT tl 

ROTRRrt RRRR Rft WOT otR t RR ROTR ROT RT 

RTfR RREft ROTf RTR TTRR tl 3RR TRR:TRTt RRRR TTR>JR RTRT eft fqR 
TRRfT RR RER ROT 'ft Rftsf RTTR Rtf ttRTI ROT tf tlRT RTR R ■Oink EjRTT 
RRRR sfk ROT Rft T°POT RRTRI 

RR TjfRfftRR ROT eft RTR % TJR RRft R t Efftf TJSOTlM % Rtf 
ttf, RTOTT 3TR RRROTyf RRRR Eft 3TRR TRH OTR Rft 3Tk Rt| 

ROT RT Rftrft R RTRRT Rjrftf % T^RlM Eft TRIRTROT xft Rftrpr 
tf OT-tk RRTRTft Yr tf TTRiRf tl fHHId Eft %ft 3TTR OTtf ROT R tttt 
Rt TROTf ROT fRRTTftl 3TR 3TOT ROT RTRTT TsPTfT RRRRT 3?R OTtf ROT 
RRR tf TsIOTf tl WQRTtl 

3TR RTRRRT RTT RR7 OT^R Rft fRREft ROT RRTRR ROT RTR t e§^ 
ROT RFT Rfftf tl 3PTT RTOT RTR R RRTR R ROT RR TsOTT ROT RTTRT Rp5 
<sKM TsPTfT RFTT tlRT tf ROT RTR RRt 3TRR <o|eftl -ftf RTRRtl 
3RR RT RTSR Rft ROT7 Rt IOT RT RRR RRR R RRRT 1R RR 3RTR 
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RTR CM Rf RTTRR RRR R#' #TTI 



RTT R1RRT #R Rf RT fRT SIR3TJ RT RTRf TTT ^ 
RjaRRfRf «f i ^kFjsrf ^ 3m RRfRff 4 <41 hiRri R^Rft *ffi ^ir3tj Rff 
rt® fRsni fR#TR rrt fmi mffe #r rjsrrM 3tr°t r fR®i RRf ^ff sf i 
rrt rtrr fRRTR rrr rtrrr ^ rrr r r# r^i mg 

rt® Rf RR^td rr r rtrr ^ rrrt rr wfm rtrrt rt fe RjsRRffRRi 
R <V i MR $ld ®fl 



4 trttrt ott ofrqrfTRT 

fRR W( RTRRR RRR:RRnf RRRR Rff W?m RTT RsTRR ^ WT 

Os 

RTR di' sf RRTt RTRR M 4 RRT R^ Rldfcd 3TT RsTgf I 

Rfam TRTR 4 HR RRR ^ dM Rff RTRTJd RT Red fed Id ^1 RrRR 
<d*M ^ d-flRl (RRT y°hK Rff Sodl) Rf RRTR RTT RTRT Iddildl mTeTT RTI 

rttr rtt mrRT rtir rt %r r^r RRonjtf rt rrrj rjhtc?! 

RRT RTI RRR ^ RRR RtRRt t 4 RR R# *4 3f[R fRT RRRR RTT Rfff TOI R#* 
fRRsT RRT RTI 

Rdf RRTRR Ri fdTR RTRRR R 3TRfdT Rff R^l 3TRR RTRRR RTfR RRTRT 
RR RTRRRT RR RJdfTT RTRTd ?4 Rf Rf RRTR RRTfR Rff RRRTTfRRT RR Rf fRRTRTRR 
RR RTRTd sf I R1RRR % RTRT fRT Rf RRTR RT rM' ^ RR R RT® Rf R#‘ RIRd, 
RR fRTR Rf eM' R RRR fRT RTRRRT RR RJdfTH Rff RT«fRT Rft I 

1865 R RTRRR Rf8RR RTIRT RRI fRT RR R^fR ^RTR RTSRRRRRR RR 
3 MR HI fRvRTI R^ RTR1JR R^ ^ Redf Rd djaH'dlRI^ fm 3RR RR R#‘l fRR 
Raff RR RfR R1RT RT R^‘ RsTTR ^ RRTR W RTfR RfRR RR RTR sf[R RRR 1 RIRfR 
R R csftRRj RH3JR Rt?fl 

R1RRR Rff RcIRT RRRlt dR^ RRT RT fe R RfRRJJ Rftdf R^ 3RRR fmRl 
t 3|k RRR R# f| RR7 #R1 RfR RT fRiRTf RR RfR ^ 3RRR RRTdT-RRRdT t 
R^ ‘ RRRtRf ’ (%RllR) RTRd tl RR RjaRRfRf RRTR RT rM W RRRTRf I 
RRm R1R R RRT fRrRT RT RTRTdT RT? RTSR R7T R^ RTR RsIRIr R7T RR 
fRrRT RT RTRTdT RTI RRTR RTfR RTT Riff 'JRTRTIR R#f RTdT RTI RR RRTR RT Rftff 
Rff Rtf RRR Rf RjaRRfRfRf W RTTR-RTTR RftR Rf RR RT^I 

RTTRR Rfdf RiIr I Rff RRRT Rf RTI SRRi 3TdTTRT 3fpR RTff RTRT Rf R 
RTI RtRTRt Rff RRTR RTT RRT Rf fRTTR RT - RTTR M RTTRl' sfpTR RTRTJd Rff RTTRf 
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ttt rtt rr rtrtti rttr rt trrr rr Rfftf 3tr rtrtjr Rft 3R#f 

RftTRT RR M R RJR3TTR RTRTf afM 

#fff % R1RRT Rft RRTTR iTpff 3fR Rt am TjftR t RRTR TTRI RTTR 

rrIr gtet rrti 



t?m rtT ®te ^ fere rtr 




rtrrt rr fr RtfR rt: RfR - ftr RtRrrt % rtt rrtr 

tl 3TRT TtR RRIHR t - RTRt Rt RRT Rfa R ^ R R^RR t Rf PHpNd 
FT RRRTT RTTTT fRTRt TJRTRtRt Rft RIRkT Ft tlRT ttRTI Rftf #RT RTRTRt RT 
triRFR TRTt R TRRR RtR R R1RT tl RRRT RTR TRT«R RpR Rt RtRTT RRRT 

tl 

RR TJ8RRtRt TRIRR RT #fRTR R Rt TtcT RRTR tl RT RTRt' 3pR RTTtr 
RT 3Rff R Rt -tcT RRTR tl Rt RTTtT RT RMPw - RRT, TJR, 8JRT RTft 
R Rt RtRT RRTR tl RR TJRTRttt 3TRRR #ff ttt tl RRTfRT RT fRTITi Rtf 
tt fRfRTR RtRR RSR m RTR tt RTfRT RTT RRRTT RRT RRTRT tl 

RTRRT R 3TRR RTtRRTpf RTT ffRTTR fRTRT Rt ‘RRFJsff R 41mPlRT’ 
m fRgfcT Ri RTR tt RTRT RRTI 

ttR 'twR RTR RRTR TJSRRttt tRRftRT ttt tl RR RRf ttRFJ 
^RTR tl RT RRt ttR RRFJRf R RRf R^Rltl RT® 41 hiRrI RTRIt, REtRtRT 
3pR RRT TJRTRtfRRT RiRTRt tl 

RRffRT RR3 TJSRRttt RtRltt R^Rlt t fRRTT RRRTR RR Rtf fe RRt 
RRRM RrfRRTRRT ttt tl RTRRRT RR TJRTRttt tt Rttf RT %R RTfRRTTTRT 
ttt tl 3TfRRTm TJ3RRttt RTRt, fRRRt RT RRT R R?t t stfR Rt Rftsf ^RTRTR 
Rtf RfRTRI RRR R RT® R|TR RRRTRt ttt tl RT® TJRTRttt fRRRf RTT R^T 
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rrtr ti Rp srt rr Tiftcjf 3tr W rr hpirh tirirrI' f ^ t 

f^F? 3FR RTRt sfk ^ W Pl<*>W R7 %R RRRIR R7T?1 tl 

Rp TpT t Rf y‘shlH=b Rpt‘ pit sfk Rff TJSRRtfRRf STO rp! 

R^lt tl 

tt rrir tj^rrM t ri ttr rpt ^Rnt Rp pt Rt tfi t rt 
T j^tlPiRT r rpT t^it rtrf rm^i wrt ^ rrir p* 3 #rtrt sjlmR^f 

Wipff P -trRTt *ffl WI ^ fPTT^sff R7 fe^RT ^ RRTFT R> Rip Rp 

rtrrt rtfr rr r rfrPri 3 ^i 

RRR #SfR7 %7RT RTR ^ Rcf7 3#R R1RRT tt tl RRR fRRT t 
RPTT1 HI^RRWRM RHIRvl tpRlfTRl RR W RR R RRT1 Rll R1RRT ^ fRSTR 
^ Rp R RRR RT R[R fpRRT RR RHddlsM 3nf I »W RRIRRl 

Tl P1R Rlt Tl PTR? RT Tit 7J8RRtRt RR Pi RR tit Rp RRR RtMT Rlt RRJ 
P7 Hdl tPftl 

1867 R %TRT t R1RRR Tl dl=bdcR URIAH! R P1R RtR ^ Rip 
pt RTRRR RRR RR RTpTI PRR RPR RRRIR R1 HW Pit R7 RIR^p RRRT 
TRt^T ^sTR ^ tr ^nt tl tr P|<*p| c£ -g-rar 3flT RRRRRTf' RR Rlt ^ Rip 
P ntdl RR R7R1 Rp Pf RRTI 

1870 R RRR R ^£p R RFT %RTI RTRRT RR7 RPTR PR1RRR t 3f[T 
RT 44 >ji R Rpf tldl RTPR t RT RRTR ■Hid Rt RR tit R RiK u l TFR 
3TRRT7Wt R RRT R RRR 'R RR71I Rt WR7 RR 7# RRRFT FTflf 
W t^R R7t RRTFT WTRTR1 R 8 RI 3M RT?RR 3RRRM R R7TR RRR ctt 
RRf R^tfR RRsRt RFlfRRff R7t dlHK<Kl ^ R5R ^IRRR RR ^IRT, RRRRR 3 |r 
R fetf RR <ldldH R7 %R Rl^r fRRRl 

^ RTR R1RRR ‘t^R’ RTR RR #RRt R7 ?flR RRR RRll RR' 
RRRTR7 tR RfTRRTl' t IsIWdV RT Rt^ R^ ^PlT RT I RRT '•JR RR RRFRRT 
■RlcR RT RRpT 1 jft' 7RR TlRFJ3if RT RR RTTcft tl 

RtR TgTRRR RTR^ RRR R RRRR ^ RRR fRRTRIR tloll'JJ fRRTR Rit 
RfRRIRt Rtl RRRTt Rt ‘ t^RRT ’ RtR R R?fR Rtl R^tlR tRR33Tf ^ pH^ld RR 
RRtRRRl, RlRR RTRRR RR 3RRRR fR7Rl 3f|R fqTR r!r T^RnR RM RffRRJJ RR 
3TRFT fRTRTI 

RRR R P,< 2 INI fR7 RR T^^RR RR RtRT 7 | RTRR7 ^ Rlft7 ^ RTgR 
tfRT t RT RT ^fR^ RR7 TfRj R7RR RRTRT tl W 'PRfiT "R dlRl u i 
(RRR) R1RR tl Rf 41 ri u J fRRl RTRR RT Midi ^ RPR 3Tp RR7 f^FRl TP 
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fff ii tf ftt f ftt t^Ift f f} «if ft tfftf frt f ftt 
fIft ^FtftF f #3tf 3 fwt 3 FtfFT ttf ^ 3|r ft ^ttf ft ff fttf 
F FFFT FTFFT FT Ft F? FT FT FFF FI 

FT FFF FT FT FF FFT F FT 1JTT FHFT FT TFFTF F TF 
FT FFTT FT 1J5TTF fTFI FFTT F FT FFTFf F TTT F 41 fuJ Ft ^t FT 
FF FI FFT 

FT FTFF FT FF FT FTF Ft FT FI 3TF Ftf FRF T?^FT 
TtT TIFF F FT fFFT FFTT Ft fFF FT FtFlft FFt F Ttcftl 3FR T^^FT 
F tFFF-FJFF Fff TTFT ftF TTF eft FTFI 'StFT FFT F FT FFTFT FT 
ff^FT Ft FtFlft fFF FFt Fff Ttftl ^FfF ^ %TT Ftf 3FT TtF Fff fFFTI 
3TF #nT F FFT^Ff F fF3TF FT 3R#t FT FFTT %FT FI FTT 
^4 fT F fFFFt-FJFFt fFFt TFFt FtFlft FT FFTFFT F FFTT F^-FF F? 
FFF FT FFTT fF FT FFFF TTFTI 

FFF F t^FT F fIfR FFFT ^ FT® 41f|U| y=bBld fFT sik 
fFT F#' FF fFFT FTFT F FTFTTI FTF FT FTF FT® FtFFJ FT f 4 fFFI 
FTF F# FFT Tt f 4 fFF fFFF ^ Fff FftrF fFFt 3 Tt£| Tt FtF^ FI FTF 
3TTsf 3TFt fFTT FFF FFF s?t 3rk 3Ff FFF Fff T# ^1 

t-^w ft rIff Anthrax bacteria 
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RtRlR vjIHckT RR 4rIrR M RR R>H4k 4)=HU| RR itRR RPTTR R 
RRT RTRT? 41c||U|3ff RE RfR <=Fh4U rT4 M RETRR 4TRR W\ «T RtRR R#‘ 

r^Ti rrtj ^r Rih4k 41^34 ^ rr4 rrr w r- rtcTt: r fR diRdcR 
tRRftRT re rsf rMr % rtrti rtfr 4 fR rrpt rr %rt 3fR 

RRR RR THRddl RTfRRl ff I 

1881 4' WRR R fR^ fRR RRE R^'dfddi RRT R HRS fRERTI RRR 
RT|T Ri RRE RRJW 4" R <=h'=l <rl RTRT 441 RR T^ITr^ RR RERRTT RtRR fRRTI 
fRR -ciRd TER RgT R M fRRRTRE hRkIR 4rT 1RR Ri Rm, <*>« iRR 

■fcTRR fRERTI RRR R1R RRR RM RE ER RR!? RR dl=FdR< fb||RR RE RTRFJRT 
RE RRRRTR fRTi| 

RE^ fRRT REfRlR RR- RT^Tt 4f fRR RtRR Riff TRRT RT #RR RRf 34 t 
TR J l4l 1 RR fRR 4RT RR 4d?l RPTT RT RT RRRR Tift 3fR RTR RRcft RRtl 
fRM RTR 3 fRERf REt Rt TtRFJ Hrl-SId RE Piddle W RRTR REt 
fRTRR RSf I fR RRTR ^ RTRRT RRRRRE rM RR fRRfRR RRRT Rt RTtRsT 
RRER 4l 

WRR RE RTR RR^ RRR 4 T^RT^Rf ^ 41hiPrtT RE iqr ^rr 
Hdcd 1 ^ rTtr fRERTI RT RtRTC R#ff 3^R dl-MR R fRf*FT 4 rT RE RfRRJSTf 
RR sqricil RERT ERR RRRR 3RSRERf RERT| 

RRE RRRTT *ft fe RRT Rjpf R 3TRRR 3FFT-3RRTR -g^R ^ 
Rldiuj fRRTR 4l RRR ^ Rk t^rtIR RM1 41=11^ R7|r RR R1 RR RRT RRRT 
^Rdid RRR Rll ^Rfdy, RflRR R 41d|UJ3Rf RR RR1R Rlt RR1R R^)4 %TlfeR 
^R %R-%R 4ld|UJ3Tf RR fRRlfRR fRRRI 

RRR R 4lc|l u jRfs5cl t^RR-%R RR RR1 RRRt cIRck! ^ R -Slcdl I 
d-S I RTR 4“ RTR %R-%R dlR RT RR1I fRR RRR RRTRit RTRR RR 41 <=l I 'Rl.STf 
RTR RflRR r 4 ^ RTcff I R=F RRTR RR REF 4tRFJ RT RRRl RRR RRf 3fR 
41d|U| RRRTI RRt %R-%R R RR 3^R RR RR RRR R RR^ Rt RR RTR RRl4 
R fRR-RRR RR-fRER R#‘ RIRTI 3RRR-3TRR ^RRffRRl fRR-fRR RRFR RR 
RRR 3RpR RERTR-RERR R^| 3TRFT-3TRFT <1 J ISl RR 3TRFT-3TRFT 

^RRTfRRt' REt RETRrlfRRf ^RR RT RRTi 

RRR RRRE RRRTTRt RR 3RRFT R fRRT^R-RRT^R r^[ 4 3fR RRR RE%' 
RR ^EFtlRRl SKI ^RJ Rt4 R1RT RtR RR RRT RRT 'RICH I RR RRRR RRR 4 
‘e^TeF-^R’ RTRt RRcR-^ERR t^RFT RTR ^RRTfRTT RR Rt RRT MR fRRRRni 
RRE RR RtRRT 4 r RERT RTRT RRFJ RR RRT RRT RRT rT fi+K RR 
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fewt TO 44 WIT feTO 4 TOTW TO 7TTOTT tl TOTO t PTO cRtWT TjTOTO 
an from trotffen fef wt w fe tottot: trotffen fwrar toi w 4 

WTW fe4r q^T) 444 W WTO <|TOT TOCtTO 7JSTPTTI 

TOTR 3 ' ^cKHR-MI fe TOfe 

Bacteria and moulds growing on agar 




444 W TOTO fro fro4 ttt to feire 444 4 to totor: to tot 
4 TOffeT few tl 4444T 4 T^W 4 TOTO TOT 4TOT t afk WTO tt 4w 
4 to fern tl to fro to! ‘ ctTRhth ’ toto tl T§p 4 fefroFT 4 tot 44-4ff4FR 
wi ti w-hi to}' 44 totor 4t fro fero totto 4w ibtt t to fro few 
twtffen 4 few ti tow fe to totor to 44t t^t ferofe 3fe; fro to 
4 4^5 fefe'-fefTfeFFT TO f44w fetfe 4 3TRFT to} I 3RT 3RR fe^t-fefffeFFT 
to wro totot totor to 44 4 toto froro tortt 4 wtt4 tort to 4w 
4 WTO TO 444 4w fewi 3Rf 3RR TOT TOTOR 4 TOTOT TO 4fetf4T TOTO 
ttfroTTwrofe 4w4 44Ri4wfew44i wrw tortto4tw 4 «rfera 
4 THiycki 441 

TOTT 3TTO 44 to %w 4 ifet-feffeR f444?r tort wror few? 
444 to w 4 sttort tor rftti tot tw tottt fe «rfef to ffewfeffeT tot 
4} WTO WTOTTO 44l4 fefe 4l 444 3fR WRT 3RW to4 TOTTO 44 
W3t4wto 4 qfe fe vjihcrT 4 fferfetffen twfeffer toto frow 3 }r fro wrw 

TORT TOW WTO fe TOT TOIR 414 1 I 1R T|W to totwt 4 fferofeifei TO 

w4-44tot 4rjw 4i 
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1892 3 3TJ[ W 3 TTSt-dir+HH s><=b<i6l f^TTI 

fTO «Rrjf ^ fellT TlM«T T R^ 

ft^«ftf^TT Ttn 3 T fffecT ^ ^TR ^ 'rft fireftl RT #rff 

^ 'fel ^ ft^aftfRT 'W fn^dll 



farf^Fi tor ^ oi+ilRqi 

Different kinds of bacteria 
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R3TTfRTRT % tRRfftRT 3 RTRR ^ RRT aflT Mt RTf RRTTRT RTt I W 
RT^ M WR tt‘ Mt RRT Mt R tRRR RTTR RT fTTT> MM RT 4lR|Uj 
RT RT T[Mt M RTtf RRTRFT R RfRI RMR M TR fRRJR R 3TRRR RRR fRRTRtl 
1909 f RRTfRTRT M RTPR TTRTRRTT 4 MiMhIHI-I’ RTRRT TTTTTRR RH 
fRRTTTTI RTTR RrM R fRR#lR RTR RTt MM tr M^ttM R*S tt Mt 4l 
RTRRT, RTTR, MM M RRTfRRT TR RTR R ®j<=kilR«4l MR RTTR RTR 
RRRTf RR RRt-tffRTTR 3^R RRTRR MR RRI RTTR RTR-RTR Mff RTT 
TRR3RT M RlRT-TlRRsf RTt RRRtfRRT Rt RTRJR Rtt tl Mtf RTT RTR RTRT, 
3TTRRTR rM TTRRT, RTRT RTRR, TRR3 RTRt M RRRt RTT Rtt RTRM RRTR 
RR RRcR RRT RRTT tl RTTR Mt^ RTT| R TRR t'l 

TtRTJRf Rtt TTRff RT RRRRRRt RrM TR RTR 3 RR M ^fRRT R 
RfR TTRTTRRT Mf RR RR fRRTRT RRT tl RTTR ^RR RTRt RMRt RR 
RRRRT tt RTRRT RR Mr 3TR fM RRT tl RRT RRf RRT MM RT^ Rt Rt 
Rt RTRRR RR RRR RTRR RR RTRT RRT tlRTI 

3TTR RR RR RT|R Tt tf3 TTRTJRf R Rt RTR TTRTR t fM? 
RTSRTRRRR R R RRT RIRT Rt TRRR Rtf tl RTRRT t RRT t^ft tt MM 
RRRTRt Rt Rt RfR ttt MTFJRf M tttt M 

5 ^gRTRR TrRTRT 

Mr RRT RRTRR MM tl RTRt-RTRt RR RTcRf' RTT MtR tftt t 
Rt RTTRTT RRT M M MtFT RT ttrR tl RRR M ^ ^TR td<Rdd t rMt 
R t Rt Rt fRRIRT t RTTR RTTRR RTT tM tl M Mr ‘RTRRT RTcRT’ rM tl 
RR M RTRT fRTTTt tRTR RTT RTTRR t Rt RTt Rt Rt TtR tt RTRT tl TtR R 
RRR RTtR Rt RRR RTR RRT Mt t RRffRT M RT TtRjTj3tf RTf RfTRRT RRT 
R^RR R ScMI TTRR RTRRT tl tRT ttt RT RTR RTT MRR Rtt RTlM RtRTRT 
RTR ttcft tl 

RTRRT t RR M RTT RRR RSRRR %RTI RTRRT 3ftT RtM TTRTRRT 
RTt t RRR-RRR RT RRRTf ‘ RTRRT <R>crTi ’ RTT RRTRT I fRTT RR RTRTT RTT RTR 
R ^ RTR RRRT M tr RTFT RRtM fRTRI RR RTTRT RRT RT|R TRRTRTRT RTIR 
RTI MfR WT RT 3TRT RTt RTRR RT %R M wM R RRRR fMTTI 

3RTR: TRTRttf RTt Rt TtR RTRT RT RRR RTTRtt TTRR RTRT I fM RTRRT 
t RFT RTf TRR RTt RRfRRT RTt RRTR TTtR wM RT RfeWT R tRRR RTRI 



29 



rr wfmf rr rr Mt ^ ^ft fsn sjk RTtRRrpf rM r 3ttr rrti 

RR <Pil <2Kdkll R> RTR RRT PbRI RIM,? RRT RMfRR ftRRtffRT Rft 

rtr rtrrt ir xm Rrt Rt rt^ rrrr rrt rrtrt rt? rtrrt r RRRff Rftf?m 

RTtl TtR RT RMl^ wfmf RT Hpwt*b 3^R Tte RTf RRRt R ^1 RTRRT R ffe 
RTt RRRt RR RTTRRTT RR RTRT Rtf fRTRTI RT RR Rt RtJR R R RRT RRTRT 
RRRRTT RFfft RR Rtf RTRt ^1 

RrM RTR Tte Rff 5-Ssl ^ RgR R dRi-S ^t fRR? 3TRFT-3TRTR 
RRfRRT RRT Rtf fRTRT RRT RTI RRR TR RRRg' RR RRR R TgRTRTT RR RRR 
RR TRRSR ^rRM RT RfRRRT R RRRR fRTRTI RRR RTRT % fRRRT 3TfRRT M 
RRTRT Rtf fRTRT RRT RT RRR RRRT Rt RRRR TtR rNtTI RT RRTRT Rt RRR RRT 
Rtf fRTRT RRT RT RRR TtR TR rM Rt RTRR ^RT R#f ITRI 

RT RRT RRR wffRT RR TtR TR fecTlRT RfRRR RRT? R1RRT 3 TfR 
RRTR MR RT RRRi MTRJSTf RR RRT TRT«R RTRt R RRRR fRTRTI RR RT^ RRf 
|[3TT| fRTT RR RTRT RR RRT <41 ■H RTRT RTRT ^ RTR RRT fRRR R RRT RRT I 
Mft RTRT R TJRR RIRRT RJR fRTRT 3^ TRRR RTRT RR RTT2TI RTR R7RTT RR 
3TRFT fRTRT RRT I Rice) ^ RTT2 RTRT Ri« fRRT R RfRT RT RR 3f[T RR TRpR 
Rf RRT f^l 

R^pRT RT RR OTT Mr fRTRT RTR? 3TTR fRTRt 3RE# RR MlTR RR 
RTRT RIRTffT RTT Mr R RRTR f| RT RpTlf 4, 1885 RTT RRT RT RTR RT 
TTRTR MMtt TffRRTT RR ^ff RTR RRT RFTTT RjM ^ RR2TI rM RTT TJRR 
RTRRT ^ RTR RRT RRTI 

R1RRT RR RRT RT fRT STRT Mt TTTjM ^ RfRRRT RRT RfR RRT 
cfr RT RTTTRT pT^Rd Rt RT RTRRTI RTRRT RT RRTR ^ RTRRT RTT rM ^RTRPT 
TTf Rf Rt RRf RRTRT RTI RTRRT RTT RT RTTRT RT RR RfR RTRf RTRR RTI 
RTRRT R T|R RRTR RRR RRTRTT Mr RT TtR^aff RTT RRRR fRTRT fRRR fRT 
RfMlT if TfR R' fecTlRT RfRRR Mr tM| RRT fM RTR RRR R?Rf ^ ^ 
Ml TTRFJRf RTT RRRR fRTRTI ^R-^ MMfT RT RlftT R RfRRR RSRT RRT 
^R-^R R1RRT R^ 3f[T Ml MtT^M RT MrRTR %TT RRTI TRTTRR fM RfMlT 
RTT RRR RTfRRWt TTRRjaff RR #RRTR f^TT RRTI RTRRT RR RTRt MM Mf 

RRRT RT %R RRT 3TRRT RRTR THRddl Rtl Mr RT 3TRR Mr 
RTF f RT MTR RTRRT RTRt Rt Mr Mj ^R ^tr ^tRTT RRFJ R^f Tofra 

RTRTI 
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ddT pddd dddd STT fe dtdFjaff ff % dft dldf fftt' dd fedld 
T TcTcT aTT? ddt, dlddd ^ 3TpdR fedld Pd^d ddt am Md ^ ff 
^HldRd dtf dlcTT ffd am 3TK pd RdMl'd^l dff dldt dRTT dft^ d?d dtdTI 

dndd Mm dd %tp3 pht ^tei df fe dfr hi^Wn 3 dt ^°r dim 3Rnmd 
df? 

afrr wt wrt wm srt did mt 41diRd7 m mf oTF[dtdt dti did 

Idfdf df did dt fdddt dff dt "^ddT, IsRRT, ^ddd 3Tlfd ^ dtdFJI ddt fddfl 
d|[d sftf 3TlddT dff ddd dt df Roicl df ddf afl 

mpr ^ mdndT srt mfdf dff #7 dimf #nfM ^ mar ■rft nd md 
dd aft I ffcRTTdd df fdR cddldT a£ dfdf dff Rdl #RRf ff dd£ ddt fddTddR 
?Td dl?tl #dRf df did ddff dT d=F TRd dd dldldk dddT dd Wdl am ddf 
Id dtdRf dd dm ‘twi^ 4lRs;V dlmf ddri 

Rd7 ddf %Tfdd7 dfddf fdldaffdTdff d fd dfdRt ^ fdFJ dff 
ddTIdT dff dd df 3-$ ddf f*H<rll I ffdt dtdf nf rndt df Td ft Rd?ad dfdf df 
M dt mrf i mp; mmf didip md mdt dt dd d dttf fdmj ddf 
ddri 

idTdsftdddft f dd dd TJFRf dd ddld fddm 3FR df dd dft Rddm 
d#T Wldf - fdRdf #ff dff 3TR1 ^ m§r dTdT ypTdid dt ^ pddt ^dT dt 
dTTdd dt dfd ffdppff dff dt ^sT dTdTI dd dd dd dTdf WTdt ^ p3R 
dTdT 3fR ffdd3 dd dT^I 3[d fd Td dtt fesmf ^ dfdf dd fd d#' dRldTI 
idH3fdmf f mdf ffp fddtd dddd ^ dTdT dRtdTd ^ 

fdRdd dddtd fdm;i 1892 ff ddf Ttdt cddld^dft dfdldf dd dd fd fdmdtf 
^ pdRII dTTdd dd^ TtdFJ ddR d^fl 

dd^ fRTT ddf ^3dl ^ dd dff fegdlf ^ dldpd ddd«d dfdldf f 
dtd ^dl dtdT TdT I ■fdTd3Ttdddft dd 31d dd 13d 1% ftdFJ at fdT 

df ddld d d#T tdddt f ^ dt 3ddTdt ^ fddmr dT^ ^| dt ddd fdTI ^cRt 
ali dt ■Hdicl i? ? dt 3TdTd dRd dTdT fdl 3?R dd^ did ^ dTdt fddTT 
ff ddtd dRdT dd dR fddTI 

1898 f ddt ddddfddTRdt dldfepd fMfm dldRfddl d dt fdd^T 

^ ft wt ffmoii md^ dt rRt didt dmim dft dfmdl ^ dd dff dRfftd 

fdRdd d ddFTT I ddf dt dTdT fdT Td dft fosdiA ^ Rddd "flat fcpR ftdt 
df dlf «tl 

df dm-^-dm dd didd ^ ffp ^dR an fe mdid^dfdf ^ ftdni 
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^ n fe pf PFPP fp^PF PlTTFTt ^ fpFFp PP ^1 ^ Mfe TFTF[ 
WT5; -q^sj f£ TRP ^\z 3TWFTT - 'qFft ^ WTFJSTf ^ 3TFFF1T W #tl TTPt 
PF 'qpTt ^ TTW Wfft -% P T3PPT fpTFp m.\ 




Tffpff ^ TFT ^FFT rrfPT ‘c)|i|Jy’ fl ^HJpHch ^FT %TT 
<rl J 1 1 <Pi] PPPp ^ Hcdl W\ TFT TPT®T Hall ^ Pry, fpT '3FT cblH PFT 
TPPTI ^PdP PFFT PT TPTPpTf ^FT ‘PFTTTT’ ^FFT PP fpTTI TTT P 4^5 ^f?T 
TJPT TFTFJsff ^FT ^ -q ‘WRTT’ ^ PP ^ ^TTIPT PPI 
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waiar 3 aa ‘ amaar’ fawn at t? anr at arnan mat ^ naanjsrf 
^ TTR ^ $t? ai|a ■HH'H cT^T saiai at f at^ at ap5 ntt an? ■Hohl I 

1931 3 fafen %lpRT M^m ntta q^mtt % fR WH aa aw 
Wlwt at Wntl aat R t Wit ^ iNf at yi^dH t at WW aWW? WR 

Watt ‘oTTW’ W tf 3TT ^TTTT| ^art %Ti wt ‘ <*>ldW£H ’ aa wm fawn 

aa nar ydlloH ^Flt MlWlf ffTcrft 'gTcft tl aarR ttf ^ am at amt W1 
^tw-aw farm mi alarm ti aara #t‘ at wm, ajsa sfk wfrrqsa anrm 
mi alarm ti 

itrW t amaar m aar aa wa mmara ‘atarmwr’ at waft 3 
wan mart at ik ataaa atnmprf nr a^-atar faaan ti ‘aaanasa’ m 
aaata a mart a a art at fnarar aai naaj amaar aa aan at mat want 
a a araa fnaran mat feaar t anarar m aaaw aart at tta att arm i 
lara arm % amaar aa ara arat m aaraj a arf amr atari 
1930 a aa faatn aifaaaaaa faarfara fanr; aa wt aaaai at faraa 
at ^aaa aj^r ‘latawar’ aa mama araa *ti ^a kdadH mgataafrar’ a aa 
ajaaaa atmf at at awr wt ararar m fam anmaa maataaffn a aw aiar 
mamaa an ‘aaramn maataafnar’ k 3ma : tmfaar amaar at aw aiai 
marar afaaar amaar aa mana iar naat wa kan an at 
anmarn tamtfam a anar i f wm m sita arm naan an anmaa taatfam 
a mar kat 7000 amaar war watt «ti 

ww amaar afn at wtm *ti ataf ma (nait-ntaa) m amaar at iat 
wtt a far 40,000 amaar a=n anaiaa taatftai a aai aaia ^i 

araaa afa aj^a a faata anaaanf at ftw fawa ntf ^ fna 
at aaa Tjrfaa aai wi aarai an waar at naat #arft faar aa agw aa^ 
ar aiaa sfta at a^ ^raaa ^ tt arat «ti 

■traw arar-aft anaff a tarfaat ar aftaaat ^ aaaa sna artaf aa 
aaia«a wiw 3a^i t 3frr at arfaar aaat aa at at ti nraaa w araa 
it ^tta 3ta arataa a attaf at sftaraa aai ara 40 at at ttat ati 
3rraawr artaia sni aata 70 anar ti 

maaa 3ta san twfaat ^ ataaat at aatwa aa a atar aa 
ataaaaw arata 30 anar aai ti 



3ia 
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